Involvement of autophagic degradation in ACTH-induced skeletal muscle atrophy.
Intracellular autophagic breakdown was investigated in skeletal myocytes undergoing atrophy under the influence of ACTH. Adult male Sprague-Dawley rats received s.c. injections of ACTH (12.5 U/kg body wt) or physiological saline as control twice daily. 5 experimental and 5 control animals were sacrificed by perfusion fixation after 6, 9, and 12 days of treatment. While the weight of the left pectoralis minor muscle decreased significantly in the ACTH-treated animals compared with controls, the volume fraction of autophagic vacuoles, as determined by quantitative electron microscopy, increased significantly after 9 days (2.6-fold) and 12 days (2.9-fold) in the atrophying skeletal myocytes of experimental animals compared with controls. Only non-myofibrillar components were detected as contents of autophagic vacuoles. Since, however, the ratio of myofibrils to other cytoplasmic components remained constant, the degradation of myofibrils seems to occur via a non-lysosomal pathway. The data suggest that the breakdown of cytoplasmic components by cellular autophagy is important for the development of skeletal muscle atrophy as observed following long-term ACTH treatment or in Cushing's syndrome.